Abstract N,N-Dimethylthioamides react with dimethyl(phenyl)silyllithium to give the enethiols of thioacylsilanes.
Introduction
We reported earlier that N,N-dimethylamides 1 react with dimethyl(phenyl)silyllithium to give three different types of product, all in high yield, depending upon the conditions under which the reaction is carried out. If the reaction is carried out with one equivalent of the silyllithium reagent at -78 °C, and the intermediate 2 quenched at -78 °C, the products are acylsilanes 3.
1 If the same reaction is carried out at -78 °C but the mixture warmed to -20 °C before quenching, the product is an enediamine 4. 2 If two equivalents of the silyllithium reagent are used, and the mixture quenched at -20 °C, the product is an α-silylalkyl-N,N-dimethylamine 5. The pathway for the second and third reactions appears to involve a carbene or carbene-like species formed by a Brook rearrangement of the first-formed tetrahedral intermediate 2 followed by loss of the silyloxy substituent. At the lower temperature, the Brook rearrangement appears not to have taken place, and the tetrahedral intermediate simply loses the dimethylamino group in the usual way, once it is in a protic medium.
In this paper we describe what happens when N,N-dimethylthioamides are treated with the dimethyl(phenyl)silyllithium reagent. We were intrigued by the uncertainty whether the analogous Brook-rearranging step in the thioamide series 6 → 7 would be effectively easier or harder. Formulating the Brook rearrangement for simplicity as an equilibrium between a thioanion 6 and a carbanion 7, we could see that the carbanion would be better stabilised in the thioamide series than in the amide series. On the other hand, the thioanion would be less nucleophilic towards the silicon atom. One precedent for a thia-analogue of the Brook rearrangement appears to suggest that the rearrangement is not as easy with a thioanion as it is with an oxyanion. 
Results and Discussion
We found that in each case that we looked at, the only reaction between dimethyl(phenyl)-silyllithium and the thioamides 8a-d, typically carried out at -78 °C with one equivalent of the silyllithium reagent in THF, is the displacement of the amine group, and the formation of thioacylsilanes 9, seen as fleeting blue-purple colours when the reaction mixture was quenched. We isolated the enethiol tautomers 10a-d, unsurprisingly, since it is well established that thioacylsilanes are usually fully "enolised". 
The thioamides were prepared either by treating the corresponding amide with Lawesson's reagent 7 in refluxing toluene (for 8d), or using microwave technology and the solid-supported thionating agent developed by Ley and his co-workers (for 8a-c). 8 We also tried other reaction conditions, using higher temperatures or larger quantities of the silyllithium reagent, but the results were essentially the same. Any excess of silyllithium reagent gave us greater problems separating the enethiols from the inevitable disiloxane by-products, which inconveniently ran at similar rates on chromatography columns, and is responsible for the losses in the isolation of the product 10d. Our route to acylsilanes works reasonably well. It is similar to the route developed by Bonini and her co-workers 11 → 12 → 13. 5, 6 In essence, ours carries out their two steps, treatment with a silyl nucleophile and introduction of sulfur, in the opposite order. In the only one of our four reactions common to both methods (8a → 10a), our yield was comparable to theirs, but our route avoids using copper or the relatively sensitive acylsilane, which may occasionally have advantages. We also carried out the reaction with the cyclopropyl N,N-dimethylthioamide, but obtained a mixture of products that appeared to be the same as that Bonini and her co-workers had found: the purple acylsilane, a ring-opened butenethiol, and a silylated dihydrothiophene. 9 Only when we carried out the reaction using two equivalents of methyl(diphenyl)silyllithium did we see any product that had undergone a Brook rearrangement. The thioamide 8d gave a detectable trace of the α-silylamine 14, the normal product under these conditions from ordinary amides, and of which we had an authentic sample. The presence of two phenyl groups on the silicon atom is known to encourage Brook rearrangement. 10 We conclude that the thia-Brook rearrangement is not as easy as the usual oxa-Brook rearrangement. 
